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Abstract of JP2000256507 

PROBLEM TO BE SOLVED: To obtain a polybutadiene rubber useful for base tread, sidewall, etc., of a 
tire by including a specific boiling n-hexane-insoluble component and a boiling n-hexane-soluble 
component at a specific ratio. SOLUTION: The objective rubber contains (A) 10-25 wt.% component 
insoluble in boiling n-hexane and composed mainly of 1,2-polybutadiene having a reduced viscosity of 
0.5-4 and (B) 90-75 wt.% component soluble in boiling n- hexane and composed mainly of a high-cis 
polybutadiene satisfying the formula t-cp>4ML (t-cp is viscosity of toluene solution; ML is Mooney 
viscosity at 100 deg.C). The rubber can be produced by polymerizing butadiene using a catalyst 
obtained by aging a compound of a group III metal of the periodic table, an alkylaluminum hydride 
compound and butadiene, etc., and further polymerizing butadiene in the presence of the obtained 
polymer solution and a syndiotactic 1,2-polymerization catalyst. 
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2 


758 


67.4 


97.4 


1.4 


1.2 




5 


775 


68.9 


97.5 


1.5 


1.0 




10 


783 


69.6 


97.4 


1.7 


0.9 



Mo&^.^P^-y-^eiSB, 35e, DtBALH = 2. 4 m mo I, 

BD=3. 75mmol, NdV a =0. 12mmol, DEAC=0. 36mmol r 
DIBALH-BD^NdV3-^^a-e^^^ffl^DEACC^gp-C?30^iaSil3t) 





ML 1+4 


Mnx 10~ 4 




Mw/Mn 


T-cp 


T_ CP /ML 


MM 5 


45 


9.1 


92.4 


10.1 


1,1 63 


27 




44 


16.5 


158.9 


8.6 


1.200 


27.3 




32 


17.5 


87.4 


5.0 


294 


92 




31 


19.9 


74.8 


3J8 


161 


5.2 



★ ★ [*5] 





Polymerization 


Activity 


Conversion 


Micro Structure 




Time(min) 


(g-PB/mmor-Nd.h) 


(%) 


cis{%) 


trans(K) 


vmyl(M) 




30 


1,100 


48.9 


97.6 


1.5 


0.9 




60 


775 


689 


97.5 


1.5 


1.0 




120 


492 


87.4 


97.8 


1.3 


0.9 



S^^:->^a^r^->=615g, BD = 135g, Dl B ALH-»BD~*NdV 3 ( MiS.T?5#8&J5£) 
DEAC<25#&i£>, DIBALH=2. 4mmol, BD=3. 75mmol, NdV 0 =0. 12mmol r 
DEAC=0. 36mmol, M^ffi = 60°C, M£-B&BSl=&gl 



#40# 


[316] 








MwX10~ 4 


Mw/Mn 


T ~<5P 






19 


15.2 


69.9 


4.61 


188 


9.9 




32 


17.5 


87.4 


4.99 


294 


9.2 




4-9 


24.3 


96.0 


3.96 


410 


8.4 



[*7] 



(8) 



[0 0 7 0] 



[0 0 7 1] 



[0 0 7 2] 



13 



2000-256507 
14 





Polymerization 


Activity 


Conversion 


Micro Structure 




TempCt) 


(e-PB/mmoMMd.K 


CW> 


cis(%) 


trans(%) 


vinyKW) 




40 


592 


52.6 


97.3 


1.7 


1.0 




50 


792 


70.4 


97.4 


2.0 


0.6 




80 


592 


52.6 


97.0 


2.1 


0.9 



e^n^-^V=615 & BD=135g, 
DIBALH^BD^NdV3^DEAC<^T?30#SH»jE) 

DIBALH=2. 4rnmol, BD=3. 7 5m mo I, NdV a =0. 12mmol : 
DEAC=0. 36mmol, 
Nd:DIBALH:CI=1 :20:3 







MnX 10~' 


MwX 10~ 4 


Mw/Mr 




T. cp /ML 


»Mii 


37 


11.2 


111.6 


9.9 


1.255 


33.9 




43 


9.1 


92.4 


10.1 


1,163 


27.0 




46 


11.5 


119.6 


10.4 


751 


16.3 



*8] 



^ K [*9] 





DIBALH/Nd 


Activity 


Conversion 


Micro Structure 




Molar Ratio 


:g-PB/mmol-Nd.h; 


(*0 


ois(9S) 


trans(%) 


vinyl(%) 


H*fe^J14 


20 


783 


69.6 


97.8 


1.3 


0.9 


*«i«15 


30 


875 


77.8 


97.5 


1.7 


0.7 




40 


958 


85.2 


97.2 


2.1 


0.7 


*ife«17 


60 


892 


79.3 


96.7 


2.3 


1.0 



S^a^-^v-eiBa bd=i35 Bi 

DIBALH^BD-^NdV3^DEAC(SaT?30^lfeJ*) 
NdV 3 =0. 12mmoI r Md:CI=1:3, BD=3. 75mmol, DEAC=0. 36mmol, 

DIBALH = £H|. m^aJ^=60°C, ££!$ffi=1E 
★ ★ [*1 0] 





ML 1+4 


Win x io"* 




Mw/Mn 


T— op 


T-^ML 


»«14 


44 


18.9 


157.0 


8.3 


1,296 


29.5 


MM1B 


28 


13.5 


227.5 


16.9 


589 


21.0 




15 


13.4 


95.8 


7.2 


209 


13.9 






7.6 


76.0 


10.0 







[0 0 7 3] 



[*1 1] 



(9) 2000-256507 



15 16 





Cl/Nd 


Activity 


£onversior 


Micro Structure 




Molar Ratio 


(g-PB/mmol-Nd.h) 


(%) 


ci B (%) 


trans(M) 


vinyl(%) 




1 


192 


17.0 


95.3 


3.3 


1.4 




3 


783 


69.6 


97.8 


1.3 


0.9 




4 


675 


60.0 


97.7 


1.4 


0.9 


3SJfc£l20 


5 


250 


22.2 


95.1 


2.7 


2.2 



m^&ft:^D^tJ->=615g r BD=135g, 

DIBALH^BD^NdV3^DEAC^^T*30#&&fi£ 

NdV 3 =0. 12mmol, Nd : DIBALH— 1 : 20, DIBALH = 2. 4mmol, 



BD=3. 75mmol. DEAC = £ffr. 
[0 0 7 4] * * [*12l 





ML, +4 


Mnx 10" 4 


MwXICT* 


Mw/Mn 


T-cp 


T-op/ML 






7.1 


43.4 


6.1 






*»«18 


44 


18.9 


157.0 


8.3 


1,296 


29.5 




43 


15.8 


166.0 


10.5 


1,476 


34.3 




20 


6.4 


148.9 


23.4 


1,327 


66.4 



[0 0 7 5] ■* % [Ml 3] 





Nd Catalyst 


Activity 


Conversion 


Micro Structure 






(e-PB/mmol-Nd.h) 


(W) 


oisft) 


tran9<%) 


vinylQQ 


mmmw 


NdV 3 


1.B33 


64.0 


97.1 


1.8 


1.1 




Nd(Oet) 3 


650 


22.7 


96.3 


2.2 


1.5 




IMd(Nap) 3 


117 


4.1 


94.1 


3.2 


2.7 



[0 0 7 6 ] ★ ★ [»14] 







MnX 10~ 4 


MwX 10~ 4 




T- op 






40 


22.2 


95.1 


4.2 


220 


5.5 


HJfe0|22 


17 


9.9 


68.7 


6.9 


77 


4.5 


MM23 




83 


92.3 


11.1 







[01] #*W©-Sfeftfc|© (A) rt^CDSCft- 



(10) 



#182 00 0-2 5 6 5 0 7 




F* — 4J002 AC031 AC032 AC042 

4J011 HA03 HB22 PA04 PA76 PC01 

4J015 DA05 DA14 

4J100 AS02P CA01 CA12 CA14 

DA09 DA24 DA40 FA08 FA30 

FA34 JA29 



